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DETAILED ACTION 

Oath/Declaration 

1. The oath/declaration filed on 05/05/04 is acceptable. 

Drawings 

2. The formal drawings filed on 05/05/04 are acceptable. 

Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 

4. The Information Disclosure Statement filed on 05/05/04 has been considered. 

Double Patenting 

5. The nonstatutory double patenting rejection is based on a judicially created doctrine 
grounded in public policy (a policy reflected in the statute) so as to prevent the 
unjustified or improper timewise extension of the "right to exclude" granted by a patent 
and to prevent possible harassment by multiple assignees. See In re Goodman, 1 1 
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225 
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USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA 
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970); and, In re Thorington, 
418 F.2d 528, 163 USPQ 644 (CCPA 1969). 

A timely filed terminal disclaimer in compliance with 37 CFR 1 .321(c) may be used 
to overcome an actual or provisional rejection based on a nonstatutory double patenting 
ground provided the conflicting application or patent is shown to be commonly owned 
with this application. See 37 CFR 1 .130(b). 

Effective January 1 , 1994, a registered attorney or agent of record may sign a 
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with 
37 CFR 3.73(b). 

A. Claims 8-13 and 19-23 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 1-6 
and 8 of copending Application No. 10/846875 in view of LARSEN ET AL. (5,537,350). 

(1) With regard to claims 8-13, Claims 1-6 and 8 of said copending application 
disclose a memory structure with (i) a side-wall memory array including a plurality of 
side-wall memory transistors and sets of bitlines, each side-wall memory transistor 
having a side-wall portion; (in) a plurality of switching circuits for transferring the voltage 
to selected sets of the fts of; bitlines of the:side-wall :memory array; :and;(iv): logic 
circuitry for enablingthelplurality of switching-circuits ih-a selected sequential order, 
wherein each of the side-wall jmemol^ formed 
on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
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a cbaririet regioH formed below: ^ ipaiF df diffusion regions formed on 

the both sides; of the channel region: and having a conductive type opposite! to jthat of W 
channel region ; and apair of meffi on the^ bothi sides of the: 

gate electrode and having a function of retaining charges, and wherein the side-wall 
memory transistors are in sets and wherein selected switching circuit of the plurality of 
switching circuits is connected to a selected set of the sets of bitlines, and said selected 
switching circuit of the ; plurality of switching circuits is enabled to transfer a first voltage 
to the selected set of the sets: of bitlines, the selected set being coupled to -a set of the 
sets of side-wall, memory transistors to be programmed, uhtil the set of :side-wall 
menhory trahsistors^ to be programmed has been prdgrammed and :the; logic circuitry 
comprises^ state machine, the state machine enabling each of the pluriality of switching 
circuits such that the voltage is applied individually to the sets of bitlines until each set of 
the sets of bitlines has been programmed, and a bit line select circuit coupled to the 
switching circuit to select bitlines of a setto connect to receive the voltage such that the 
selected bitlines are programmed, Claims 1-6 and 8 of said copending application do 
not disclose a charge pump for providing a voltage to accumulate negative charges in 
each memory transistor during a programming operation, or that the plurality of 
switching circuits comprise four switching circuits, each switching circuit coupled to a 
corresponding set of four bitlines. 

However, Larsen et al. discloses a memory structure with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
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programming operation and a plurality switching circuits 44,45,46, and 47 for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Therefore, it would have 
been obvious to a person having skill in the art to augment claims 1-6 and 8 of said 
copending application's memory structurewith the charge pump for providing a voltage 
to accumulate negative charges in each memory transistor during a programming 
operation and the plurality of switching circuits comprising four switching circuits 
coupled to a corresponding set of four bitlines such as taught by Larsen et al. in order to 
reduce the amount of current used in programming flash EEPROM memory arrays to 
thus provide a programmable EEPROM array with a more reasonable current 
requirement, or else to program a larger EEPROM array with the same current source. 

(2) With regard to claims 19-23, claims 1-6 and 8 of said copending application 
disclose a structure for providing storage of data with (i) a side-wall memory array 
including a plurality of side-wall memory transistors and sets of bitlines, each side-wall 
memory transistor having a side-wall portion; (hi) a plurality of transferring means 
(switching circuits):for transferring the' voltage to selected setsTbf the sets of bitlines of 
the side-wall memory array; and (iv) enabling means (logic circuitry) for enabling the 
plurality of transferring means (switching circuits) in alselected sequential order, 
Wherein each; of comprises: a gate electrode jformed 
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on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
a; channel region formed below the gate electrbdevla Mi^ of diffusion regions ifoW^d] on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges^ and: whereinlfhe side-wall 
memory transistors are in sets and wherein selected transferring means {switching 
circuit) of the plurality of transferring means (switching circuits) is connected to a 
selected set of the sets of bitlines, and said selected transfeM^ (switching 
circuit) of the plurality of transferring means (switching circuits) is enabled to transfer a 
first voltag^ to the selected set of theiset^ the selected set being coupled to a 

set ibf :the: sets of :sid;e-wall memory transistors to be programmed, until !the set of side- 
wall memory transistors to be programmed has been programmed and the enabling 
means (logic circuitry) comprises a state machine, the sja^ enabling each of 

the plurality of transferring means (switching circuits) such that the voltage is applied 
individual^ of the sets of bitlines has been 

programmed. Claims 1-6 and 8 of said copending application do not disclose a charge 
pump for providing a voltage to accumulate negative charges in each memory transistor 
during a programming operation, or that the plurality of means for transferring the 
voltage to selected sets of the sets of bitlines of the side-wall memory array comprise 
four switching circuits, a switching circuit is coupled to a corresponding set of four 
bitlines. 
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However, Larsen et al. discloses a structure for providing storage of data with a 
charge pump 30 for providing a voltage to accumulate negative charges in memory 
transistors during a programming operation and a plurality of means (switching circuits 
44,45,46, and 47) for transferring the voltage to selected sets of a sets of bitlines of a 
memory array comprising four (44,45,46, and 47) switching circuits coupled to a 
corresponding set of four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). 
Note figures 2-4, column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. 
Therefore, it would have been obvious to a person having skill in the art to augment 
claims 1-6 and 8 of said copending application's structure for providing storage of data 
with the charge pump for providing a voltage to accumulate negative charges in each 
memory transistor during a programming operation and a plurality of means for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four switching circuits coupled to a corresponding set of four bitlines such as 
taught by Larsen et al. in order to reduce the amount of current used in programming 
flash EEPROM memory arrays to thus provide a programmable EEPROM array with 
more reasonable current requirement, or else to program a larger EEPROM array with 
the same current source. 

B. Claims 1-7 and 14-18 are provisionally rejected under the judicially created 
doctrine of obviousness-type double patenting as being unpatentable over claims 10,1 1 
and 13-15 of copending Application No. 10/846875 in view of LARSEN ET AL. 
(5,537,350). 



Application/Control Number: 10/840,173 



Page 8 



Art Unit: 2826 



(1) With regard to claims 1-7, claims 10,11, and 13-15 of said copending application 
disclose a ^drlp^t^ ispt^piwith (Aj ialGiPl^ 

data comprising (i) a side-wall memory array including a plurality of side-wall memory 
transistors and sets of bitlines, each side-wall memory transistor having a side-wall 
portion; (in) a plurality of switching circuits for transferring the voltage to selected sets of 
the sets of bitlines of the side-wall memory array; and (iv) logic circuitry for enabling the 
plurality of switching circuits in a selected sequential order, wherein e£ch| of the side- 
wall imembry transistors comprises: a gate electrode formed on a semiconductor layer 
with a gate insulating film formed on the semiconductor layer; a channel region formed 
below the gate electrode; a pair of diffusion regions formed on the both sides of the 
channel region and having a conductive type opposite to that of the channel region; and 
a pair Of memory functional Units formed On the both sides of the gate electrode and 
having a function of retaining charges, and wherein: the side-wail memory transistors are 
in sets and wherein selected switching circuit of the plurality of switching circuits is 
connected to a selected set of the sets of bitlines, and said selected switching circuit of 
the plurality of ^ 

of the setSjOf! bitlines,: theLselected set: being: coupled to a set: of the sets of side-wall: 
me^ofy trahslstbre^ 

be! programmed has-been programmed: and the logic circuitry: cbmprises a stated 
machine, the state machine enabling each of the plurality of switching circuits such that 



thewoltage is applied Individually to: the sets of bitlines un^' each: set :of the sets of 



Application/Control Number: 10/840,173 Page 9 

Art Unit: 2826 

bitlines has been programmed, and (C) a system bus means for transferring data and 
iiddres!S : £sib^ 

10,1 1, and 13-15 of said copending application do not disclose a charge pump for 
providing a voltage to accumulate negative charges in each memory transistor during a 
programming operation, or that the plurality of switching circuits comprise four switching 
circuits, each switching circuit coupled to a corresponding set of four bitlines; and a bit 
line select circuit coupled to the switching circuit to select bitlines of a set to connect to 
receive the voltage such that the selected bitlines are programmed. 

However, Larsen et al. discloses a computer system with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
programming operation and a plurality switching circuits 44,45,46, and 47 for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Therefore, it would have 
been obvious to a person having skill in the art to augment claims 1-6 and 8 of said 
copending application's computer system with the charge pump for providing a voltage 
to accumulate negative charges in each memory transistor during a programming 
operation and the plurality of switching circuits comprising four switching circuits 
coupled to a corresponding set of four bitlines such as taught by Larsen et al. in order to 
reduce the amount of current used in programming flash EEPROM memory arrays to 
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thus provide a programmable EEPROM array with more reasonable current 
requirement, or else to program a larger EEPROM array with the same current source. 

(2) With regard to claims 14-18, claims 10,11, and 13-15 of said copending 
application disclose a computer system with (A) central processing means (a CPU); (B) 
means (structure) for provi ding storage of data comprising (i ) a si de-Wall jimemory array 
including a plurality of side-wall memory transistors and sets of bitlines, each side-wall 
memory transistor having a side-wall portion; (iii) a plurality of transferring means 
(switching circuits) fdr transfer the voltage to selected setslbf the isetsllbf Ibjtlines of 
this si de-wall memoryiarray; and (iv) enabling means; (logicoircuitry) for enabling the 

whielleift^ 

on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
iichartneliregid^ 

the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memofy funetidh^l units formed on the both sides of the 
gate electrode and having a f uncti on of reiki hirig bharges, and wherein the side^wall 
memory transistors are in sets and wherein selected transferring means (switching 
cjrcuitypf-M 

selected set of the sets of bitlines, and said selected transferring means (switching 
circuit) of the plurality:pf transferring ^ (switching circuits) is enabled; to transfer: a 



fitstiyplta^e^ 
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rSns:;(^ 

the plurality of transferring means (switching circuits) such that the voltage is applied 

individu^ 

progtemme^^^ 

the central processing means and the means (structure) for providing storage of data= 
Claims 10,1 1, and 13-15 of said copending application do not disclose a charge pump 
for providing a voltage to accumulate negative charges in each memory transistor 
during a programming operation, or that the plurality of means for transferring the 
voltage to selected sets of the sets of bitlines of the side-wall memory array comprise 
four switching circuits, each switching circuit coupled to a corresponding set of four 
bitlines. 

However, Larsen et al. discloses a computer system with a charge pump 30 for 
providing a voltage to accumulate negative charges in memory transistors during a 
programming operation and a plurality of means (switching circuits 44,45,46, and 47) for 
transferring the voltage to selected sets of a sets of bitlines of a memory array 
comprising four (44,45,46, and 47) switching circuits coupled to a corresponding set of 
four bitlines (seen without part # in figure 4, note column 8 line 1 1 ). Note figures 2-4, 
column 7 lines 7-40, and column 8 lines 4-17 of Larsen et al. Therefore, it would have 
been obvious to a person having skill in the art to augment claims 1-6 and 8 of said 
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copending application's computer system with the charge pump for providing a voltage 
to accumulate negative charges in each memory transistor during a programming 
operation and a plurality of means for transferring the voltage to selected sets of a sets 
of bitlines of a memory array comprising four switching circuits coupled to a 
corresponding set of four bitlines such as taught by Larsen et al. in order to reduce the 
amount of current used in programming flash EEPROM memory arrays to thus provide 
a programmable EEPROM array with more reasonable current. 
This is a provisional obviousness-type double patenting rejection. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form 
the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 8-11 and 19-21 are rejected under 35 U.S.C. 102(e) as being anticipated by 
KAMEI ET AL. (2003/0164517). 

A. With regard to claims 8-10 Kamei et al. discloses a jipffi (i)-ia 

BL(i)v each m a-side-wal^ 



Application/Control Number: 10/840,173 



Page 13 



Art Unit: 2826 



electrode 104 formed on a semiconductor layer 102 with a gate insulating (gate oxide, 
no part #, see paragraph 0044) film formed on the semiconductor layer 102; a channel 
region formed below the gate electrode 104; a pair of diffusion regions 1 10(i) and 
1 10(1+1 ) formed on the both sides of the channel region and having a conductive type 
bpppsjte:t|q1that^ pair of memory functional units 108A and 

108B formed on the both sides of the gate electrode 104 and having a function of 
retaining charges; (ii) ia charge pump (booster 430, see figure 8 and paragraphs ;0093- 

0095); for prov! iiJfi IeMbI ^ IsU ffililiiClisll^l^i EfciilE IsilElsliliii iHHMMf ^itiMiilncs^Bl^llM^ei lifeiliifSiiiia§eii^i H Mil l IH§i§elE iialEliHiiliiilcIc I =liiilE lef^GcsHli 

memory transistor during a programming operation; (iii) a plurality of switching circuits 
452, 453, etc.,; see figured 1 for transferring the ; voltage:fo:selected sets of the sets of 
bitlihes BL(i) of the memory array 200; and (iv) logic circuitry i no partite, seen just jeft 
of switches 452 etc. in figure 11 and described at paragraph 0104 for enabling the 
plurality of switching circuits in arselected sequential orders wherein the memory 
transistors 100(i) are in sets and wherein selected switching circuit of the plurality of 
switching circuits is connected to a selected set of the sets of bitlrnes BL(i), and said 
seieiete:^ 

voltage tp : the selected set of the sets of bitlines : BL(i), the selected set bei ng coupled ;to 
a set of the sets of memory transistors 100(i) to be programmed, until the set of memory 
transistors 100(i) to be programmed has been programmed and tneiogicTcircuitry 
comprises a state machine, the state machine enabling each of the pluralityiptiwifehihg 
circuit£:su^ 
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set of the sets of bitlmes BL(i) has been programmed. Note figures 1 ,9-1 1 and 
paragraphs 0036-0050 and 0093-0095 of Kamei et al. 

B. With regard to claims 19-21 Kamei et al. discloses a structure for prodding 
stbtage of data with (i) a memory array 200 including a plurail^ 
100(i) and isets of bitliries BL(i), j each 1 memory tran a si de-wali i portioh 1 09 

and comprising a gate electrode 1 04 formed on a semiconductor layer 1 02 with a gate 
jn|istiinglglt|!^ 
jlyelHolljai^ajn 

regions ;110(i) and M 1 0(lfl)::formed oh the both sides bf the ibhannel! regioh:;andihaving a 
conductive type opposite to that of the channel region; and a pair of memory functional 
units 108A and 108B formed on the both sides of the gate electrode 104 and having a 
function of retaining charges; (\\) a charge: pump :(bo6$ter 430, see fi^Lire : 8|nd 
pir^gra^hl:0093^ 

portion of each memory transistor during a programming operation; (in) a plurality of 
transferring means (switching drbuits]452, 453, etc., see figure: 11) fdfi transferring the 
voltagel^ 

enabling means (logicicircuitry ho part #s, seen just left of switches 452 etc. in figure 
1i1]and: descrjbed:^t paragraph 1 01 04);for enabling th|:plurality of ti^hs^ 
(switching circuits) in a selected sequential order, wherein the memory transistors 1 0O(i) 
are; in sets and wherein selected transferring: means (switching circuit): of the plurality of 
transferrin 
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bitlines BL(i), and said selected transferring means (switching circuit) of the plurality of 
trail sfe^ 

selected set of the sets of bitlines BL(i), the selected set being coupled to a set of the 
sets of memory transistors 100(i) to be programmed, until the set of memory transistors 
100(i] M theienabling means ()ogib 

circuitry) comprises a state machine, the state machine enabling each of the plurality of 
transferring means (switching circuits) such that the voltage is applied individually to the 
sets;bf ibiW 

Note figures 1 and 9-11 and paragraphs 0036-0050 and 0093-0095 of Kamei et al. 

Claim Rejections - 35 USC § 103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

A. Claims 1-23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
LARSEN ET AL. (5,537,350) in view of SAKAGAMI ET AL. (5,838,041 ). 

(1) With regard to claims 1-7 Larsen et al. discloses a computer system with 
CPU 1 1 (central processor unit); (B) a memory arrangement comprising (i) a memory 
array including a plurality of memory transistors 28 and sets of bitlines (seen without 
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part # in figure 4, note column 8 line 1 1 ); (ii) a charge pump 22 for providing a voltage to 
accumulate negative charges: in the membfy: transistor 1 during a 

programming operation; (iii) a plurality of switching circuits 44,45,46, and 47 for 
transferring the voltage to selected sets of the sets of bitlines of the memory array; and 
(iy):iogic circuitry 42 for enabling the plurality of switching tircuits 44,45,46; land 47 in a 
selected sequential order, wherein the memory transistors 28 are in sets and wherein 
(one selected circuit out of the plurality of switching circuits 44,45,46, and 47 is 
connected ;to£ selected set ofthe sets of bitlines, andisaid selected switching; circuit of 

the plurality of switching circuits 44,45,46, and 47 is enabled to transfer a first voltage to 

th£;s£fe(ifed;:^ 

ofiimemop^ 

programmed: has b^ert- programmed and the logic Circuitry 42 comprises a istate 
machine (note figure 4 and column 8 lines 1 8-25, also see claim 2), the state machine 
enabling each ofthe plurality of switching circuits 44;45,46,|and;47 such that the voltage 
is applied individually to the sets of bitlines untiffeach set bf the sets of bitlines has been 
programmed,; the plurality:cif switching circuits 4:4,45,46, arid 47 for transferring the 
voltage to selected sets ofthe sets of bitlines ofthe side-wall memory array Comprise 
foijr^i^ 

to a corresponding set of four bitlines; a bit line select circuit (seen without part # in 
figure 4, note column 8 line 11). coupled to the switching circuit to select bitlines of a set 
to connect to receive the voltage such that the selected bitlines are programmed; and 
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(C) a system bus 12 for transferring data and addresses between the CPU 11 and the 
memory arrangement, Note figures 1-4, column 7 lines 7-40, and column 8 lines 4-25 of 
Larsen et al. Larsen et al. does not disclose that each memory transistor has a side- 
wall portion and comprises a gate electrode formed on a semiconductor layer with a 
gate insulating film formed on the semiconductor layer; a channel region formed below 
the gate electrode; a pair of diffusion regions formed on the both sides of the channel 
region and having a conductive type opposite to that of the channel region; and a pair of 
memory functional units formed on the both sides of the gate electrode and having a 
function of retaining charges. 

However, Sakagami et al. discloses a computer system with memory transistors each 

haying a side-wall portion 19 and; comprising a gateelectrOde 13formed oha 
semiconductor layer 1 with a gate insulating film 1 1 formed: on the semiconductor layer 1 • a 
channel region (no part #, it is the part of layer 1 seen directly below gate insulating film 1 1) 
formed below the gate electrode, a pair of diffusion regions 20,21 formed on the both sides 
of the channel region and%aVing a conductiveitype Opposite to that 
and a pair of memory funetiohai units (charge trapping; layers ;17);formed on the; both sides 
of the gate electrode 13 and having a function of retaining charges (regarding the memory 
fulei>M 

figures 2, 7, 8a, 8b, 15, column 4 lines 6-34, column 6 lines 48-66, and column 7 lines 
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1-17 of Sakagami et al. Therefore, it would have been obvious to a person having skill 
in the art to replace the memory transistors of Larsen et al.'s computer system with the 
memory transistors having side-wall portions and comprising a gate electrode formed 
on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
a channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges such as taught by Sakagami 
et al. in order to allow the write cycle to reference drain 21 or source 20 and memory 
functional unit 18 during write operations to thus provide better more efficient write 
operation. 

(2) With regard to claims 8-13 Larsen et al. discloses a memory structure with (i) a 
memory array including a plurality of memory transistors 28 and sets of bitlines (seen 
without part # in figure 4, note column 8 line 11); (iij a charge pump 22;for providing a 
voltap^ 
a program^ 

transferring the ivoltage to selected sets ;pf the sets of bj^ 

(iy) logic circuitry 42 for enabling the /plurality; of Switching circuits 44,4^46; and 47 ih a 
selected sequential; brd^ 28 are in sets and wherein 

(bne:;s6!eCted;:circdit:Put 
ephhecte^ 
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the plurality of switching circuits 44,45,46, and 47 is enabled to transfer a first voltage to 
the selected setiof thl sets of bitliriesnthe selected IHiH^ 

of memory transistors:28!to:be programmed,: until the set bf imemory fransistore 28 to be 
programmed has been programmed and the logic circuitry 42 comprises a state 
machine (note figure 4 and column 8 lines 18-25, also see claim 2), the state machine 
enabling each of the plurality of switching circuits 44,45,46, and 47 such that the voltage 

programmed, the plurality of switching circuits 44,45,46, and 47 for transferring the 
voltage to selected sets of the sets of bitlines of the side-wall memory array comprise 

tolaicbrf^ 

(seen without part # in figure 4;; note column 8 line 1 1 ). coupled to the switching circuit 
to select bitlines of a lietitd conhectto IreceiVe the voltage isuch that the selected blines 
are programmed. Note figures 1-4, column 7 lines 7-40, and column 8 lines 4-25 of 
Larsen et al. Larsen et al. does not disclose that each memory transistor has a side- 
wall portion and comprises a gate electrode formed on a semiconductor layer with a 
gate insulating film formed on the semiconductor layer; a channel region formed below 
the gate electrode; a pair of diffusion regions formed on the both sides of the channel 
region and having a conductive type opposite to that of the channel region; and a pair 
of memory functional units formed on the both sides of the gate electrode and having a 
function of retaining charges. 
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However, Sakagami et al. discloses a memory structure with memory transistors each 
having a side-wall portion 19 and comprising a gate electrode 13 formed on a 
semiconductor layer 1 with a gate insulating film 1 1 formed on the semiconductor layer 1 ; a 

tlliiji&gip 

formed below the gate electrode; a pair of diffusion regions 20,21 formed on the both sides 
of the channel region and having a conductive type opposite to that of the channel region; 
and a pair of memory functional units (charge trapping layers 17) formed on the both sides 
of the gate electrode 13 and having a function of retaining charges (regarding the memory 
function and the retaining charge functiqn, note specifically coiumri ; 4 lines* 2iiand 22):; Note 
figures 2, 7, 8a, 8b, 15, column 4 lines 6-34, column 6 lines 48-66, and column 7 lines 
1-17 of Sakagami et al. Therefore, it would have been obvious to a person having skill 
in the art to replace the memory transistors of Larsen et al.'s memory structure with the 
memory transistors having side-wall portions and comprising a gate electrode formed 
on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
a channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges such as taught by Sakagami 
et al. in order to allow the write cycle to reference drain 21 or source 20 and memory 
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functional unit 18 during write operations to thus provide better more efficient write 
operation. 

(3) With regard to claims 14-18 Larsen et al. discloses a computer system with (A) 
central processing means (CPU 1 1); (B) means (structure) for providing storage of data 
edmpris1ng](ii aiS 

bitlines (seen without part # in figure 4, note column 8 line 1 1); (ii) a charge pump 22 for 
providing a voltage to accumulate negative charges in the portion of each memory transistor 
during: a programming operation; ! (Hi) arplurality; of transferring means (switching; circuits 

memory array; and (iv) enabling means (logic circuitry 42) for enabling the plurality of 
transferring means (switching circuits 44,45,46, and 47) in a selected sequential order, 
wherein thelmen^ sets and wherein selected transferring means 

(one selected circuit out of 44,45,46, and 47) of the plurality of transferring means (switching 
circuits 44,45,46, and 47) is connected to a selected set of the sets of bitlines, and said 
selcfd transfer 

(switching::eircuitsM;45y46i :and 47): is! enabled tpltransfer a first voltage to theiseleeted set 
of the sets of bitlines, the selected set being coupled to a set of the sets of memory 
transistors 28 to be programmed, until the set of memory transistors 28 to be programmed 
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hasl|eeip^ 

machine (note figure 4 and column 8 lines 18-25, also see claim 2), the state machine 
ijialiiit^ 

such that the voltage is applied individually to the sets of bitlines until each set of the sets of 
bitlines has been programmed, the plurality of transferring means (switching circuits 
44,45,46; and 47) for trainsferring the: voltage to selected sets of thesetsof bitlines of the 
side-wall memory array comprise four (44,45,46, arid 47) switching circuits 44,45,46, and 
47, a switching circuit is coupled to a corresponding set of four bitlines; and (C) a system 
bus 12 means for transferring data and addresses between the central processing means 
and the means (structure) for providing storage of data. Note figures 1-4, column 7 lines 7- 
40, and column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each 
memory transistor has a side-wall portion and comprises a gate electrode formed on a 
semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges. 

However, Sakagami et al. discloses a computer system with memory transistors each 
having a side-wall portion 19 and comprising a gate electrode 13 formed on a 
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s:eljeS^ 

channel region (no part #, it is the part of layer 1 seen directly below gate insulating film 1 1) 
formed below the glte electrode; a p^ir of diffusiontegions 20,21 formed on the both sides 
bflMannl 

and a pair ;of memory functional units (charge trapping layers ; 1 7) formed on the both sides 
of the gate electrode 13 and having a function of retaining charges (regarding the memory 
function and the retaining charge function, note specifically column 4 lines 21 and 22). Note 
figures 2, 7, 8a, 8b, 15, column 4 lines 6-34, column 6 lines 48-66, and column 7 lines 
1-17 of Sakagami et al. Therefore, it would have been obvious to a person having skill 
in the art to replace the memory transistors of Larsen et al.'s computer system-with the 
memory transistors having side-wall portions and comprising a gate electrode formed 
on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
a channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges such as taught by Sakagami 
et al. in order to allow the write cycle to reference drain 21 or source 20 and memory 
functional unit 18 during write operations to thus provide better more efficient write 
operation. 
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(4) With regard to claims 19-23 Larsen et al. discloses a structure for providing 
storage of data with (i) a memory array including a plurality of memory transistors 28 
and sets of bitlines (seen without part # in figure 4, note column 8 line 1 1 ); (ii) a charge 
pump 22 for providing a voltage to accumulate negative charges in the portion of each 
memory transistor during a programming operation; (iii) a plurality of transferring means 
(switching circuits 44,45,46, and 47) for transferring the voltage to selected sets of the 
sets of bitlines of the memory array; and (iv) enabling means (logic circuitry 42) for 
enabling the plurality of transferring means (switching circuits 44,45,46, and 47) in a 
selected sequential order, wherein the memory transistors 28 are in sets and wherein 
selected transferring means (one selected circuit out of 44,45,46, and 47) of the plurality 
of transferring means (switching circuits 44,45,46, and 47) is connected to a selected 
set of the sets of bitlines, and said selected transferring means (switching circuit) of the 
plurality of transferring means (switching circuits 44,45,46, and 47) is enabled to 
transfer a first voltage to the selected set of the sets of bitlines, the selected set being 
coupled to a set of the sets of memory transistors 28 to be programmed, until the set of 
memory transistors 28 to be programmed has been programmed and the enabling 
means (logic circuitry 42) comprises a state machine (note figure 4 and column 8 lines 
18-25, also see claim 2), the state machine enabling each of the plurality of transferring 
means (switching circuits 44,45,46, and 47) such that the voltage is applied individually 
to the sets of bitlines until each set of the sets of bitlines has been programmed, the 
plurality of transferring means (switching circuits 44,45,46, and 47) for transferring the 
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voltage to selected sets of the sets of bitlines of the side-wall memory array comprise 
four (44,45,46, and 47) switching circuits 44,45,46, and 47, a switching circuit is coupled 
to a corresponding set of four bitlines. Note figures 1-4, column 7 lines 7-40, and 
column 8 lines 4-25 of Larsen et al. Larsen et al. does not disclose that each memory 
transistor has a side-wall portion and comprises a gate electrode formed on a 
semiconductor layer with a gate insulating film formed on the semiconductor layer; a 
channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges. 

However, Sakagami et al. discloses a Structure for providing: storage of data with 
memory transistors each having a side-wall portion 19 arid comprising a gate electrode 
13 formed on a semiconductor layer 1 with a gate insulating film 1 1 formed on the 
semiconductor layer 1 ; a channel region (no part #, it is the part of layer 1 seen directly 
below gate insulating film 11) formed below the gate electrode; a pair of diffusion 
regidhs;20i2 Informed oh the ;bbth sides^ having a conductive^ 

typeepp6site;to that of the channel region; and a pair pf mempry functional; units 
(charge trapping layers 17) formed on the both sides of the gate electrode 13 and 
having a function of retaining charges (regarding the memory function and the retaining 
charge function, note specifically column 4 lines 21 and 22). Note figures 2, 7, 8a, 8b, 
15, column 4 lines 6-34, column 6 lines 48-66, and column 7 lines 1-17 of Sakagami et 
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al. Therefore, it would have been obvious to a person having skill in the art to replace 
the memory transistors of Larsen et al.'s structure for providing storage of data with the 
memory transistors having side-wall portions and comprising a gate electrode formed 
on a semiconductor layer with a gate insulating film formed on the semiconductor layer; 
a channel region formed below the gate electrode; a pair of diffusion regions formed on 
the both sides of the channel region and having a conductive type opposite to that of the 
channel region; and a pair of memory functional units formed on the both sides of the 
gate electrode and having a function of retaining charges such as taught by Sakagami 
et al. in order to allow the write cycle to reference drain 21 or source 20 and memory 
functional unit 18 during write operations to thus provide better more efficient write 
operation. 

Conclusion 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Thomas L Dickey whose telephone number is 571-272- 
1913. The examiner can normally be reached on Monday-Thursday 8-6. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
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applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). 
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